To the Editor:
Occupational exposure to airborne pollutants increases the risk of respiratory symptoms and diseases among workers [1] . There is, however, a lack of prospective studies addressing the temporal relationship between airborne dust at work and respiratory symptoms in the general working population. Such studies permit the calculation of the population attributable fraction [2, 3] . The attributable fraction of airborne pollutants at work to respiratory symptoms has not been estimated since 2003 [1] . As the labour market undergoes changes, there is a need for new prospective studies with updated estimates. We aimed to examine the prospective association between dust exposure and respiratory symptoms in the general working population of men. Further, we also aimed to examine if smoking is a possible effect modifier of the association between dust exposure and symptoms.
We used data from three subsequent waves (2006, 2009 and 2013) of the nationwide study of living conditions and work environment conducted by Statistics Norway (SN). Eligible respondents were men aged 18-66 years in 2006 that participated in at least two of the three panel waves, and who were employed in at least one of the panel periods (n=3547). Statistics Norway collected data on exposure and outcome data by telephone surveys. Exposure to inhaled particles (metal, mineral and organic dust) was grouped into two categories (never/ever) based on the questions: "From where you work, can you clearly see in the air, or smell 1) …mineral dust? e.g. from stone, quartz, cement, asbestos or mineral wool; 2) …organic dust? e.g. from textiles, wood, flour, clothes or animals; and 3) …dust or fumes from metals? e.g. welding fumes, or lead, chrome, nickel, zinc, aluminum, copper or tin dust". Duration of exposure was evaluated by dividing exposure-years into tertiles. Information on smoking habits, including daily smoking, was available for the periods 2009 and 2013. The outcome measure was respiratory symptoms during the last 4 weeks prior to the interview, reported at end of follow-up (2016), i.e. "Have you, over the past month, been severely afflicted by, somewhat afflicted, a little afflicted or not at all afflicted by chest tightness/wheezing in the chest?" Respondents who answered "yes" were defined as cases.
We computed odds ratios with 95% confidence intervals for respiratory symptoms in logistic regression models with adjustments for potential confounders using the computer package EGRET [4] . For the exposure to one, two or all three specified exposures, we calculated the population attributable risk per cent (PAR%) with 95% confidence intervals on the basis of the method described by NATARAJAN et al. [3] . The combined PAR% was calculated according to the formula:
. To evaluate if the effect of dust depends on daily smoking, we calculated the odds ratio for each stratum, relative to subjects with no exposure to smoking or dust (table 1) , and calculated the expected additive joint effects using the equation:
One out of four men reported exposure to airborne dust during follow-up (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . The prevalence of exposure was 18% at baseline and 11% at the end of follow-up. 6% (n=207) of the men reported @ERSpublications Dust at work is associated with risk of respiratory symptoms, the population attributable fraction is 19, and smoking is an effect modifier http://ow.ly/w0RF30jUL2Z respiratory symptoms in 2013. The prevalence of respiratory symptoms was more than three times higher in the population of daily smokers compared with nonsmokers (14.3% versus 4.2%).
In the model adjusted for age and daily smoking, the risk of respiratory symptoms by exposure to any dust was OR=2.1. Similar estimates were observed for mineral dust (OR=2.3), to metal dust/fumes (OR=1.9) and to organic dust (OR=2.2) (table 1). Joint effects of exposure to any dust and daily smoking was more than additive, implying a multiplicative effect (the joint effect was 7.2 times, whereas it would be 1+(3.0-1)+(1.9-1)=3.9 if the effects of the two factors were additive). Similar results were seen for the joint effect of smoking with the three classes of dust exposure analysed (table 1). Duration of exposure showed no increasing trend (not shown). The odds ratio of respiratory symptoms pertaining one or two exposures was 1.5 (95% CI 1.0-2.2) and 1.5 (95% CI 0.9-2.4), respectively. For all three exposures the odds ratio was 4.4 (95% CI 2.5-7.7). The combined PAR% for exposure to one, two or all three types of dust was 19. The PAR% for exposure to any of the three specified types of dust was also 19 (95% CI 7-32).
In this prospective study of chest tightness/wheezing among men in the general Norwegian working population, we found chest tightness/wheezing was associated with occupational exposure to dust in line with former prospective European/North American studies based on population samples [6] [7] [8] . Our finding of a more than four-fold increased risk of chest tightness/wheezing, when exposed to all three types of dust, may indicate that multiple exposures interact in causing airway pathology. Moreover, our finding of a PAR% of 19 is in accordance with former population studies [1] .
Our finding of an effect modification when comparing risk for respiratory symptoms in relation to the joint effect of daily smoking and dust has been previously reported, but not as consistently as in our data. A Dutch study also found that the effect of mineral dust on respiratory symptoms was modified by smoking [9] . Furthermore, two other studies reported similar results, but the excess risk was too small to conclude on effect modification [10, 11] . Our results indicate a multiplicative effect, consistent with the hypothesis that dust exposure and smoking may biologically interact. The interaction suggests the possibility of impairment of lung clearing processes from cigarette smoke with subsequent increased susceptibility to dust particles, indicating the need for an increased focus on treatment of tobacco dependence in work-environment dust control policy.
This prospective population study, comprising three points of measurement over a 7-year period, was based on a large nationwide sample of men randomly drawn from the general Norwegian working-age population. Hence, we can assume good generalisability given that this study was not restricted to specific occupations or segments of the labour market.
A limitation of our study is self-reported smoking status, and it has been reported that self-reported dust exposure may be misclassified by disease status [6] . Self-report of chest tightness/wheezing, however, has been shown to be a good indicator of obstructive symptoms both for asthma and for chronic obstructive pulmonary disease patients [12, 13] . To measure outcome only at the end of follow-up may, however, implies that men who experience respiratory symptoms due to dust exposure at work may have ended or reduced their exposure, either by finding a new job, by changing their job tasks during follow-up or in the worst case by retiring from work, leaving the healthy ones behind [14] . This fact, together with short exposure follow-up, may be the reason for not finding a significant increasing trend in our study.
In conclusion, we found a robust prospective association between exposure to dust at work and increased risk of respiratory symptoms in the general working population of men. Occupational exposure to dust accounted for about a fifth of the reported respiratory symptoms. Our findings imply that dust exposure is still a widespread problem in the work place, and that interventions should also strongly encourage treatment of tobacco dependence in smokers exposed to all types of dust at work. 
